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Nurses’ Knowledge and Practice Regarding the 
Prevention of Cesarean Section Surgical Site 
Infection in Indonesia
Abstract— Objectives: To identify the level of nurses’ knowledge
and practices regarding the prevention of Cesarean Section (CS) 
Surgical Site Infection (SSI). 
Methods: Participants were nurses and midwives working in the 
labor rooms and postnatal wards. Data collection was conducted 
at ten government hospitals selected in West Sumatra Indonesia 
using self-report questionnaires. A total of 201 nurses completed 
the questionnaires. The levels of knowledge and the levels of 
practice were categorized as very low, low, moderate, high, and 
very high.  
Results: Nurses had low levels of knowledge and high levels of 
practice regarding the prevention of CS-SSI in Indonesia. 
Conclusions: Nurses' knowledge and practice in certain areas of 
the prevention of CS-SSI need to be improved. Education and 
training programs should be conducted in Indonesia to improve 
nurses’ knowledge and practice regarding CS-SSI prevention 
using evidence-based practice.  
Keywords-nurses’ knowledge and practice; prevention of surgical 
site infection; cesarean section. 
I. INTRODUCTION
A. Significance and Aim of the Study
A Surgical site infection (SSI) after a Cesarean Section
(CS) is the second most frequent infectious complication in 
the area of obstetrics in Germany. The incidence of CS ranged 
between 5-51% in some countries including Germany, 
England, USA, and Nigeria [1-6]. The CS-SSI in Indonesia 
ranged from 6.67% to 20% [7-9]. A Caesarean Section (CS) 
SSI is a cause of prolonged hospital stay and resource 
consumption, maternal anxiety, breast feeding production 
disturbance, and decreased quality of life of new moms and 
babies [10]. 
The prevention of CS-SSI is the result of a complex 
interaction between patient-related factors, environmental 
factors, and nurse related factors [11]. Nurses play a role in 
CS-SSI prevention. Nurse related factors regarding the 
prevention of SSI were knowledge, age, gender, levels of 
education, attendance to the infection control training 
program, work experience, and attitude [12-15]. Due to the 
different risk factors of SSI in CS compared to general 
surgery, such as the premature rupture of membranes 
(PROM), pre-eclampsia, and unscheduled CS, nurses should 
have enough knowledge about the risk factors of CS-SSI. 
Also, nurses’ practice was related to SSI [16]. The guidelines 
for SSI prevention have been established by the Center for 
Disease Control (CDC) [17, 18]. The components of SSI 
prevention include pre-operative, intra-operative, and post-
operative prevention strategies. However, these guidelines are 
not specific to CS. 
Some studies have been conducted on nurses’ knowledge 
and practice regarding the prevention of SSI. For example, a 
study in Nigeria found that 60% of the nurses who worked in 
surgical wards and operating rooms had poor knowledge about 
the prevention of SSI [19]. Another study conducted in Italy 
found that the current state of nurses’ knowledge related to 
healthcare-associated infections was poor [15]. Furthermore, a 
survey study conducted in England found that nurses lacked 
knowledge and practice in respect to wound care and the poor 
management of wounds with inappropriate usage of dressing 
techniques [11]. 
A study has been conducted in Indonesia regarding the 
prevention of CS-SSI; however, it only explored nurses’ and 
midwives’ knowledge and practice regarding aseptic 
techniques, and hand washing [7]. The other components of 
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the prevention of SSI endorsed by CDC regarding the 
prevention of CS-SSI have not yet been explored. Therefore, 
this study was proposed to identify the level of nurses’ 
knowledge and practices regarding the prevention of CS-SSI. 
B. Conceptual Framework of the Study
The framework of this study was developed based on the
CDC guideline of SSI prevention [17, 18] and literature 
reviews. The prevention of SSI in the CDC guideline includes 
pre-operative, intra-operative, and post-operative preventive 
strategies. However, this study has included only pre-operative 
and post-operative prevention strategies of CS-SSI. The intra-
operative prevention strategy has not been included because 
the operating theatres in Indonesia are mostly controlled by 
surgeons. The components of the pre-operative and post-
operative prevention strategies of knowledge and practice are 
similar. The pre-operative prevention strategies are hand 
washing, the maintenance of hygiene and the preparation of 
skin with antiseptic, the control of any underlying medical 
conditions, the maintenance of the nutritional status of the 
patient, prophylactic antibiotic use and the assessment of the 
risk factors of CS-SSI. Post-operative prevention strategies 
include hand washing before and after dressing changes and 
any contact with the surgical site, the protection of the wound 
with a sterile dressing for 24 to 48 hours post-operatively, 
wound dressing using sterile techniques, a wound assessment 
for SSI, patient nutritional support, patient education regarding 
proper incision care, symptoms of SSI, and patient education 
regarding the need to report such symptoms.  
II. METHODOLOGY
A. Study Design and Setting
A descriptive study was used to obtain information on
knowledge and practices regarding the prevention of CS-SSI 
among nurses in Indonesia. This study was conducted from 
November 2015 to January 2016 at ten government hospitals 
in West Sumatra, Indonesia. 
B. Participants
Ten government hospitals in West Sumatra were selected
based on being conveniently located within a 125 kilometer 
radius from the capital city as well as having a large number 
of nurses and midwives who work in the labor rooms and 
post-natal wards. There were 227 midwives and nurses who 
worked in the labor rooms and post natal wards in the ten 
government hospitals selected. However, only 223 midwives 
and nurses were recruited in this study following the inclusion 
criteria which were nurses who were: (1) have a minimum 
qualification of three years of certified diploma in nursing or 
midwifery, (2) currently working in labor rooms and post-
natal wards, and (3) have at least six months of work 
experience in labor rooms and post-natal wards. Two hundred 
and twenty-three questionnaires were delivered. However, 22 
participants (9.87%) did not response to the questionnaire.  
C. Instrumentation
A set of questionnaires was including (1) demographic
characteristics, (2) knowledge regarding the prevention of CS-
SSI, (3) practice regarding the prevention of CS-SSI. The 
knowledge questionnaire was modified from the previous 
questionnaire [19]. This knowledge questionnaire included 
pre-operative (18 items) and post-operative (12 items) CS-SSI 
prevention. The correct answer for each item receives a score 
of “1” and the incorrect answer receives “0”. The score ranges 
from 0-30 and is transformed into a percentage. The higher 
scores indicate a higher level of knowledge. For the purpose of 
interpretation, this is categorized into five levels as very low, 
low, moderate, high, and very high. 
The practice questionnaire was modified from the previous 
questionnaire [19]. This practice questionnaire is composed of 
pre-operative (15 items) and post-operative (15 items) 
prevention practice of CS-SSI. The total score ranges from 0 
to 90 and is transformed into a percentage. The higher scores 
indicate a higher level of practice. For interpretation, the score 
is divided and transformed into five levels using the same 
criteria as the knowledge questionnaire.  
The content validity of the original English version 
questionnaires was assessed by a panel of three experts in the 
surgical and maternity fields. All questionnaires were 
examined for content validity index and ranged from .87 to 
.91. The Kuder-Richardson (KR-20) coefficient to determine 
the internal consistency reliability of knowledge questionnaire 
was .81, the Cronbach alpha coefficient to determine the 
internal consistency reliability of the practice questionnaire 
was .86. The translation of the questionnaires was conducted 
using the back translation technique [20]. 
D. Ethical Consideration
Approval and permission were obtained from the
Institutional Review Board (IRB), Faculty of Nursing, Prince 
of Songkla University, Ministry of Health of West Sumatra 
Indonesia, Research Ethics Committee of West Sumatra 
Province and Hospital Directors. All potential participants 
who met the criteria were approached and informed about the 
nature and objective of the study, and the right protection of 
the subject. After each participant was willing to participate in 
this study and had given informed consent, they were required 
to answer the questionnaires.  
E. Data Analysis
Descriptive statistic was used to present the demographic
data, knowledge scores and practices scores regarding the 
prevention of CS-SSI. The levels of knowledge and practice 
regarding the prevention of CS-SSI were categorized and 
described as a mean and standard deviation. 
III. RESULTS
A. Participants’ Demographic Characteristics
All participants were female (100%). The average age
was 32.92 years old (SD = 8.41) ranging from 19 to 58 years 
old. All participants were Muslim (100%). The majority of the 
participants (71.1%) were married. The majority of them 
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(78.6%) had completed three years of certified diploma in 
midwifery. The majority of the participants (54.2%) worked in 
wards which combined both post natal and labor rooms in the 
same ward. More than one-third of the participants (40.8%) 
had 0-5 years of total work experience. The majority of the 
participants (74.6 %) had 0-5 years of work experience in the 
present ward. Most of the participants (83.1%) had not trained 
in an infectious control training program.
B. Knowledge Regarding the Prevention of CS-SSI
The results show that the level of total knowledge regarding
CS-SSI prevention was at a low level (M = 69.17%, SD = 
8.59%) with the minimum scores of 40% and maximum scores 
of 86.67%. More than a third of the participants (37.8%) had 
knowledge of CS SSI prevention at a moderate level. 
As shown in Table 1, five items of knowledge that were 
correctly answered by the lowest percentage of nurses were: (1) 
Identifying the best agent for pre-operative skin preparation, (2) 
identifying the best method for pre-operative hair removal to 
prevent CS-SSI, (3) identifying the diagnosis of SSI, (4) 
recognizing the laboratory tests used to ensure SSI,(5) 
comprehending the prophylactic antibiotics for high risk 
patients to prevent CS-SSI.
TABLE 1. FIVE ITEMS OF NURSES’ KNOWLEDGE OF 
THE LOWEST PERCENTAGE OF CORRECTLY 
ANSWERED (N = 201) 
No Items Sub-dimension N % 





care, hygiene and 
skin preparation 
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care, hygiene and 
skin preparation 
24 11.9 
3 Identifying the 






4 Recognizing the 
laboratory tests 















C. Practice Regarding the Prevention of CS-SSI
The result revealed that the nurses’ practice regarding CS-
SSI prevention was at a high level (M = 87.58%, SD = 9.28%) 
with the minimum scores of 50% and maximum scores of 
100%. More than half of the participants (59.7%) reported 
their practices regarding the prevention of CS-SSI were at a 
very high level. 
As shown in Table 2, five items of the practice 
questionnaire that the lowest percentage of nurses “always 
practice” were: (1) Assessing a patient’s body mass index 
(BMI) before and after surgery, (2) using alcohol or 
chlorhexidine gluconate antimicrobials for patient’s skin 
preparation, (3) using a face mask during cleansing surgical 
wound dressing, (4) advising obese patients to intake more 
food containing high levels of protein, and (5) advising pre-
operative patients to avoid self-hair removal.   
TABLE 2. FIVE ITEMS OF NURSES’ PRACTICE THAT 
THE LOWEST PERCENTAGE OF NURSES “ALWAYS 
PRACTICE” (N = 201) 
No Items Sub-dimension N % 
1 Assessing patient’s 
body mass index 
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A. Nurses’ Knowledge Regarding the Prevention of CS-SSI
The low level of nurses’ knowledge in this study was
consistent with a previous study in Italy [15], which found that 
nurses’ knowledge related to disinfection procedure was poor. 
Many factors might contribute to the low level of knowledge 
regarding the prevention of CS-SSI among nurses in this study. 
Firstly, most of the participants (78.6%) had completed three 
years of certified diploma in midwifery. The three years of 
certified diploma in midwifery curriculum in Indonesia does 
not specifically focus on evidence-based practice regarding the 
prevention of CS-SSI [21]. The previous study conducted in 
Mongolia revealed that infection prevention and control was 
not taught in the curriculum of undergraduate students which 
affected the low level of knowledge regarding infection 
prevention and control [22]. So, it could be assumed 
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that having no specific focused on teaching CS-SSI during the 
curriculum [23] might influence the level of nurses’ 
knowledge regarding the prevention of CS SSI in this study. 
Secondly, the majority of the participants (83.1%) had 
never attended an infection control training program be a 
reason for the low level of knowledge of the participants. 
Training and education have been considered to prepare nurses 
to gain better knowledge on nosocomial infections [24]. 
Although attending infection control training programs was 
reported to be related to improved knowledge, an unspecified 
CS SSI infection training program might not improve CS-SSI 
prevention. A study conducted in Zimbabwe found that the 
infection control workshops were poorly organized because 
68% of the nurses did not attend any workshop of infection 
prevention and control, which contributed to poor infection 
prevention and control practice [25]. Thirdly, work experience 
might affect nurses’ knowledge. The majority of the 
participants (49.8%) had a total work experience of 0-5 years. 
A study found that nurses who had more years of work 
experience showed a higher level of knowledge regarding 
infection control [26].  
The lack of nurses’ knowledge in determining the best 
agent for skin preparation, determining the best method of hair 
removal, and comprehending prophylactic antibiotics for high 
risk patients to prevent CS-SSI indicated that nurses lacked 
knowledge regarding evidence-based nursing practice of CS-
SSI prevention. Another study also found that nurses’ lack of 
knowledge in some areas of SSI prevention included the best 
time for pre-operative hair removal and the hair removal 
method for the pre-operative preparation of surgical patients 
[19]. 
The diagnosis of CS-SSI item was one of the lowest 
percentages of nurses who correctly answered. A patient 
assessment is very important to recognize the early signs of 
CS-SSI either in the hospital or at home after patient 
discharge. Nurses need to have the ability to assess the signs 
and symptoms of CS SSI. It is suggested to add this issue for 
the revision of the education and training program regarding 
the prevention of CS-SSI.  
B. Nurses’ Practice Regarding the Prevention of CS-SSI
The results showed that the average practice score of
nurses regarding the prevention of CS-SSI was at a high level. 
This result is supported by a previous study [19], which found 
that nurses had a high level of practice regarding the 
prevention of SSI in Bangladesh. Some factors are assumed to 
influence nurses’ level of practice regarding the prevention of 
CS-SSI. Firstly, the working environment might influence 
nursing practice in the wards. The availability of resources 
including water, washbasin, gloves, masks, and hand soap can 
help nurses to perform good practice. One previous study 
found that surgical infection control was related to sufficient 
resources of caring for surgical patients [27]. Secondly, the 
supervision of infection control practice by the infection 
control department in the hospitals might influence nurses’ 
practice regarding the prevention of CS SSI. Nurses tend to 
perform good practice if they are under clinical supervision. 
Clinical supervision supplies nurses with an opportunity to 
improve nursing care in particular for maintaining standards of 
care [28]. Lastly, social desirability might be the individual 
factor that influenced the participants’ responses to the self 
reported questionnaires. Social desirability responding is the 
tendency for people to present a favorable image of 
themselves on questionnaires [29]. Participants tend to give 
responses in order to get a higher score even though they 
might not have performed the activities which are included in 
the questionnaire [30].  
Another analysis found that the nurses had low performed 
practice of CS SSI prevention in some areas including using 
alcohol or chlorhexidine gluconate antimicrobials for a 
patient’s skin preparation, advising pre-operative patients to 
avoid self-hair removal, advising obese patients to up their 
intake of food containing high protein, assessing a patient’s 
body mass index (BMI) before and after surgery, using a face 
mask during the cleansing of a surgical wound dressing. These 
results are supported by the previous study [19], which found 
that nurses had low practice in assessing BMI to maintain the 
nutritional status of surgical patients and learning shaving 
methods from others nurses. It is indicated that nurses had 
limited resources to assess the evidence-based practice in these 
areas and assessing BMI is not a routine practice in obstetric 
gynecology wards in Indonesian hospitals. It is suggested that 
nurse administrators include BMI in the assessment form of 
women undergoing CS.    
In the regular practice in obstetric wards in Indonesian 
hospitals, nurses often asked the women undergoing CS to 
perform self-hair removal using a razor in pre-operative 
preparation. In some hospitals, hair removal is still included in 
the procedure operational standard (hospital guideline) for 
patients undergoing CS without any consideration as to 
whether it is necessary or not. The wards provide disposable 
razors for the women undergoing CS, and usually nurses ask 
the women to do self-hair removal. It is against the evidence-
based practice regarding CS-SSI prevention for two reasons. 
Firstly, hair removal (shaving using a razor) is not 
recommended anymore unless the hair hinders the incision 
area [31]. Secondly, the self-hair removal performed by the 
women undergoing CS increases the incidence of CS-SSI [10]. 
Education regarding avoiding self-hair removal is very 
important. Nurses should educate patients undergoing CS, or 
pregnant women who plan to have a CS to avoid self-hair 
removal. A previous study found that a 51% reduction was 
seen in the CS-SSI after the rate of hair removal decreased 
from 41% to 27% in Canada [10].  
The result revealed that nurses had low practice of using 
face masks during surgical wound dressing. This result is 
consistent with a previous study conducted in Egypt which 
found that nurses had low compliance of using face masks and 
using sterile gloves in the dialysis unit [32]. A study conducted 
in Indonesia found that nurses had the poor practice of using 
masks during wound dressing because the hospital 
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guideline of wound dressing did not include the face 
precaution (using masks) [33].  
V. CONCLUSION AND RECOMMENDATION
It is crucial to enhance nurses’ knowledge and practice 
regarding the prevention of CS-SSI in Indonesia. The finding 
suggests that the nurse administrators should evaluate and 
revise the education and training program regarding the 
prevention of CS-SSI in Indonesia. An implementation of CS-
SSI prevention guidelines is important in the hospitals. Body 
Mass Index is necessary for inclusion in the assessment form 
of women undergoing CS and the hair removal procedure in 
the hospital guideline should be revised. In addition, a policy 
for precautions regarding infection prevention and control 
specific to CS SSI needs to be presented in the hospitals. 
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